Mechanisms and implications of vasodilator tolerance in the treatment of congestive heart failure.
Vasodilators play an important role in the treatment of the patient with severe heart failure and increased systemic vascular resistance. However, there are both clinical data and theoretic reasons to anticipate that some degree of tolerance may develop during the long-term use of most agents. The cause of the increased vascular resistance of heart failure is not completely understood, but it appears to be related to a number of neuroendocrine, molecular and physical mechanisms including increased activity of the sympathetic nervous and renin-angiotensin systems, and increased vascular stiffness due to intra- and extracellular sodium and fluid accumulation. Not surprisingly, a lowering of systemic vascular resistance either by direct smooth muscle relaxers or by blockade of specific neuroendocrine systems may result in a number of compensatory responses at the neuroendocrine and/or molecular level. The over-all effectiveness of a particular vasodilator is the net sum of its direct pharmacologic action, and the neuroendocrine and molecular responses to the drug. The specific compensatory mechanisms activated depend on several factors including the type of vasodilator used, the dose employed, the baseline neuroendocrine status of the patient, the severity of heart failure and the functional integrity of various reflex systems. Although not directly applicable to patients with heart failure, much information derived from the use of these agents to treat patients with hypertension and angina pectoris suggests several potential mechanisms by which tolerance may develop to virtually all classes of vasodilators. The major types of vasodilators are discussed with regard to their potential mechanisms of tolerance. Finally, the evidence currently available from long-term studies is reviewed in order to assess the potential relevance of vasodilator tolerance to the clinical management of the patient with heart failure.